, in hypophysectomized rats (72) and from rat (73, 74) and bovine (75) (73, 74) .
The pleiotropic cytokine interleukin 6 (IL-6) is known to be involved in the regulation of hematopoiesis, immune responses and acute phase reactions (76) .
Interleukin 6 on its own and in synergism with ACTH stimulates the release of corticosterone from rat adrenocorticol cells (77) . In humans, IL-6 activates the axis by stimulating the release of cortisol and ACTH. Interestingly, after long-term application of IL-6, ACTH plasma levels decrease whereas IL-6 still leads to a significant stimulation of cortisol release, suggesting a direct effect of IL-6 on the adrenal cortex (78) . In addition, IL-6 stimulates corticosteroid release from human adrenocortical cells in primary culture, exerting its most prominent effect on the release of adrenal adrogens (unpubl. obs.).
Tumor necrosis factor alpha (TNF-a) is a 17-kD polypeptide hormone that is produced by a wide variety of tissues (79) . In the adrenal gland, TNF-a inhibits the angiotensin Il-induced aldosterone release from rat adrenal cells (80) as well as basal and ACTH-stimuIated cortisol production and P-450 enzyme expression in human fetal adrenal glands (81, 82) . In cultured human fetal adrenal cells, TNF-a inhibits basal and ACTH-induced insulin-like growth factor (IGF) expres¬ sion (83, 84) , indicating the involvement in growth and differentiation of the fetal adrenal gland.
Transforming growth factor beta (TGF-/?) describes a family of three related peptides that have a wide variety of biological activities and are produced by many tissues (85) (86) (87) (88) , including macrophages (89, 90) . A number of reports concurrently demonstrated the inhibitory action of TGF-/3 on adrenocortical steroidogenesis in vitro (91) (92) (93) (94) (95) (96) (97) (98) (99) (100) (101) and high-affinity receptors for TGF-/3 have been detected on bovine adrenocortical cells (102) . However, species-specific differences exist con¬ cerning the potency of TGF-/3 to inhibit the different steroidogenic enzymes (95) . Like other inhibitory cytokines, such as TNF-a or interferon-7, TGF-/3 causes a decrease in IGF-II mRNA (84) and inhibits the growth of fetal zone cells (103 Immunostained macrophages occur in all zones of the adrenal cortex. ZF = zona fasciculata; ZR = zona reticularis (x 240).
ACTH-like substances (114) , whereas the levels of extrapituitary ACTH are probably too low to account for a significant stimulation of adrenal steroidogenesis, even in response to viral infection (115) . However, at least one case has been reported where ectopie ACTH production by a granulomatous mass led to Cushing's syndrome (116) . In the human adrenal gland of the elderly, infiltration by lymphocytes seems to be a regular phenomenon (117 
